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the other sealed end of the tube ; the small drop of fluid is
received on a sterilised slide. The tube is sealed again for
further observation if necessary. Some drops of a twenty-
four or at most forty-eight hours old culture of typhoid
bacillus in neutral peptone bouillon are then poured into

<<t watch-glass or on a slide (sterilised). With a platinum
loop measuring one millimetre in diameter nine drops of
the bouillon swarming with bacilli are taken and deposited
on a clean cover-glass three-quarters of an inch in diameter ;
they are not allowed to touch each other (to ensure accurate
measurement). With the same loop, after it has been

massed through the flame, a drop of the serum is taken and

deposited on the cover-glass. When the serum is very active
t may be desirable to dilute it previously with a definite
proportion of neutral bouillon. This may be done with the

platinum loop. The ten drops are then thoroughly mixed
together with the platinum loop, the cover-glass placed on a
clean slide (moist surface downwards), and the appearance
.of the preparation examined one, two, or three minutes, five
minutes, two hours, and for special puposes twenty-four,
forty-eight hours, &c., afterwards. After the first few minutes
’the preparation has of course to be kept in a moist chamber,
but it is not necessary to place the moist chamber in an ’,
incubator. By using this mode of procedure it is easy to ’
.study the rate at which clumps are formed and the changes I
which occur in the preparations from day to day. As the
blood has been collected aseptically the observations
are not complicated by the growth of extraneous microbes.
The blood kept in the sealed pipettes can be examined
day after day, as there is no loss of material. Drying of the
blood does not prevent the reaction, but it diminishes its
intensity, and I think the little advantage that can be
nained by drying the blood for the purpose of sending it
from the bedside to the laboratory is dearly bought at the
expense of the doubts which it gives rise to when the
reaction is feeble. The use of the pipette is very nearly as
 convenient as the use of a slip of sterilised paper, and it
is quite easy to have a good supply of, or to manufacture, such
pipettes. I need not say that it is easy to estimate the

potency of the serum of patients suffering from typhoid
’fever by varying the proportions between the serum and the
culture. The proportion 

I serum 
indicated by Widal I10 culture ’

have found to be extremely convenient. Some serums,
however, react in much smaller quantities; in one case

it was found that 
1 serum 

still gave the reaction clearly.150 culture 
Except in very doubtful cases it is unnecessary to increase
the proportion of serum ; but after drying it may be neces-

sary to increase the proportion to 
1  serum. 

I have so far
’ culture.

,preferred recent cultures in neutral bouillon to emulsions of
the bacillus grown on agar or on gelatin. The bouillon
.cultures are remarkably uniform. The bacilli are extremely
motile and are evenly distributed through the fluid.
The simplicity of the method may induce clinicians to use

it at the bedside. I doubt whether this would be a wise

application. The whole method depends for its success on
the purity of the cultures, on their being in an active state
of growth, on their being free from clumps, and on the
observations being made by men to whom bacteriologica1
observations are so familiar as to prevent those many sligh t
sources of inaccuracy which attend experiments made by
those. who are not in constant training. The very simplicity
of the method is for these reasons a source of danger, and I
would not be surprised if the generalisation of the method
were attended by disbelief in its value if it is to be used

indiscriminately by anybody who happens to possess a tube
labeled typhoid bacillus " and a platinum loop.

(To be continued.)

THE INFIRMARY MEDICAL SUPERINTENDENTS’
SocisiY. - The November meeting was held at the
Camberwell Infirmary on the 28th ult., Mr. Walter Burney
presiding.-Mr. J. C. H. Beaumont exhibited cases of
Tuberculous Disease of the Knee-joint; Ovariotomy;
Secondary Deposit in the Liver three and a half years
after Ovarioromy; Great Osteophytic Enlargement of Knee-
’oint; Myx&oelig;dema; and Pneuma - arthropathy. It was

announced that the Local Government Board had directed
that for the future no head nurse was to be appointed
unless she produced certificates of three years’ training at
a regognised school of nursing maintaining a resident
medical officer.

THE H&AElig;MATOZOON OF MALARIA AND
ITS DISCOVERY IN WATER
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53. IT is outside the purpose of this paper to deal with
the history of the literature of the pathology of malaria,
which is now to be found in every good text-book on
medicine and pathology, but it is necessary to recite the
history of the present paper. Even several years ago there
was a considerable disparity in the views I propounded from
those ordinarily accepted, and as the present r&eacute;sum&eacute; of my
work is an advancement on my original researches it is

necessary to recite in general terms the nature of these

differences and what I consider to be the causes of our

having remained at a standstill as regards our knowledge for
the last ten years.

54. Perhaps the most suitable way of dealing with the
subject is that of describing the individual forms met

with, remarking upon their inter-relation, and subsequently
dealing with their morphological and developmental rela-
tions.

55. Instr7tments employed.-Tbe instruments used in the
first series were Zeiss’s No. 1a stand, No. 3 eye-piece, DD and
E dry objective lenses, his 1/12th and 1/16th inch spochromatic oil
immersions, with Abbe’s achromatic condenser. For coarse
observation I found Zeiss’s DD objective satisfactory, and
with it one was also able to watch the effects of irrigation of
the field with solutions of quinine and other drugs. As each
slide was brought under observation a preliminary general
examination was made with the DD objective lens, and
subsequently, as a rule, a detailed examination with the
1/12th inch oil immersion was carried out. In the second and
third series from start to finish apochromatic oil immersion
lenses were employed (from 1/12th to --y I -6 t h inch), in conjunc-
tion with compensating oculars, Nos. 4 to 12. Whenever
attention was attracted to something new or peculiar
the 1/20th inch was used to analyse it. Until the year
1893 I did not find the powers beyond 1/12th inch of

any special use except in occasionally enabling me to
follow in fuller detail the structure of the more minute
organisms. In the third series of observations I first used

the -l"5th inch homogeneous immersion lens (Reichert’s)
with from Nos. 6 to 12 compensating eye-pieces, and it was
during the period of their employment that I found the extra-
ordinary forms and the processes about to be described.
Now that one has become familiar with these peculiar
structures the very high powers are found to be less urgently
necessary. In the first series I found that the most satis-
factory staining fluids were saturated alcoholic solutions of
(a) methylene blue ; (b) fuchsine ; (c) gentian-violet ; and
(d) methyl-violet, which have been given in order of merit.
Methylene blue is a highly satisfactory staining fluid, it gives
accurate definition to the outline of the cells, demonstrates
the stroma, and stains all pigmented cells deeply, and as in
an investigation of this description it is necessary to adhere
to a uniform system of staining of some kind for comparison
this was the dye used for that purpose. In the second series
methylene blue and eosin with or without a previous film of
osmic acid vapour were almost exclusively used. The stains
used in the third series are given in detail later on. Nothing
can equal the beauty of preparations and the success of the
results obtained by Loffier’s alkaline solution of eosin and
methylene blue, especially when combined with a weak
mixed solution of osmic acid and chromic acid.

56. It was impossible for Laveran, working with a magni-
fication of 460, to follow out the life-history of this organism;
indeed, we might state that it is scarcely possible to discern
the gross characters of the parasite with this power. Even
with a th inch apochromatic objective and moderately
high oculars the different forms of the parasite can only be
made out with difficulty, but we cannot distinguish the
extremely minute points observed in the ooze or Biuid dis-
charged by some of the chlamydospores, nor can we follow
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out the transparent flagella or clearly see the flagella of the
smaller spore forms, except in an unusually good light. T<

carry out this research with facility we require unusua
magnification which is nowadays, under the excellent
definition given with homogeneous or apochromatic
objectives, attainable with a th or 3sth inch lens. wher
combined with a No. 8 or 10 compensating eye-piece (Zeiss’.,
formula).

57. It is a curious circumstance that in most cases, except
those of characteristic malarial infection, we note the samE
stage occurring simultaneously in all parts of the slide
This, however, may not always be the case, and it is markedl3
influenced by the temperature of the preparation at thE
time. If we keep one-half the slide more or less cool by thE
constant irrigation of the surface with cold water all furthel
development ceases, but only temporarily, for if the tempera
ture be again raised, assuming that we have rendered evapora-
tion impossible by an impermeable border of cement, thE
parasite resumes the developmental processes.

58. In every instance the more developed the narasite tbE
less distinct and the more transparent and invisible it is,
and this invisibility advances till the parasitic forms dis-
appear from the field of view or can only be seen with
difficulty. There is one exception to this and it is chiefly
met with in the quartan form-where the haemoglobin is

largely dissolved in the plasmatic fluid it gives the appear-
ance of the parasite having been stained.

59. One of the most remarkable facts in connexion with
this aspect of the subject is the facility with which each
form of the parasite is capable of finding a suitable partner
for itself, as if some psychic intuitive or instinctive in-
fluence were in operation. This is, no doubt, one of the
important features of the flagella, and it is possible that the
pair of globules in the anterior part of the major parasite
has some influence in this direction. This feature is seen in
every form of the parasite, and in one sense it is no more
wonderful than the elective affinity they have for the red
blood-cells as a source of oxygen and suitable pabulum as
well as an appropriate temporary residence.

60. I now entertain no doubt as to the existence of two
distinct and easily differentiated species of the hasmatozoon
of malaria, and were we to investigate the condition of the
blood in three consecutive cases of quotidian, tertian, and
quartan ague all doubt would be dispelled.

61. There are some extraordinary features about the

quartan parasite in many instances, such as is the enormous
numbers of spores developed from some of the parental
structures, the much larger number of the asexual ovoid
bodies than in the other form, &c.

62. I have no doubt but that had such enlargements as
these been employed by other observers in combination with
suitable pigments the new forms hereinafter desciibed,
would have been discovered earlier. Granting the possession
of good immersion lenses of the newer formulas and com-
pensating oculars, some of the larger micro-organisms
described become so conspicuous that they at least strike us
as being curious. Indeed, when making my first observa-
tions in this connexion, it was for the moment thought that
perfectly new parasitic forms were being investigated, but
the finding of the same micro-organisms in the blood of
several consecutive cases of malarial disease dispelled this
notion. I was particularly misled by the presence of cilia
in all the larger and most of the smaller forms. A number
of bodies of varying shape were to be seen, generally of
ovoid or oblong form, in most instances with one acuminate
end which has an exceedingly transparent flagellum of vary-
ing length, but usually from one and a half to three times
longer than the body in active motion. The occurrence

of a number of transparent globular bodies must be
noted, some of which seem to make their appearance in

places where nothing was previously visible. All these
seemingly new, or at least unfamiliar, forms were un-

doubtedly calculated to detract one’s attention from what
had been previously learnt and observed regarding the
malarial parasite and to engender the impression that a per-
fectly new protozoon, or several protozoid forms, were the
objects of investigation. A few days’ work soon dispelled
this notion, especially when the various bodies were traced
back by employing gradually decreasing magnifying powers,
a line of observation which showed the different relations
between these various bodies and those I was already familiar
with. it was this method which also taught one how utterly
hopeless it was to acquire any degree of certainty as regards

knowledge of the real nature of this sporozoon with the

e ordinary magnifying powers used, especially in the absence
0 of proper staining.

t 
GENERAL REMARKS ON THE MALARIAL PARASITE.

3 63. When, a few years ago, I first discovered the rea
1 nature of this parasite and its power of penetrating the
s tissues and gaining access to the bloodvessels I expressed

the opinion that the poison might reach the system either
t through the alimentary tract or be inhaled. I have now, I
e believe, enough evidence to make this statement in positive
. terms.

y 64. At one time I thought that the hsematozoon of malaria.
e was similar to that of cholera, but I have now fully
e satisfied myself that they are distinct species of the same
r genus. The differences between the two groups of parasites
- is not imaginary - they are absolute and unequivocal,
- but their behaviour as regards destruction of the red
3 corpuscles, their method of division both by sporulation or

endogenous multiplication after union of nuclei, and by
3 simple division the growth and development of spores are all
, similar. But there are conspicuous differences in the details.
- of these processes. Amongst the gross differences we might
i state that the cholera organism stains much more readily
r and more deeply than the malarial parasite. In short, both

these hasmatozoa are monads and as such the laws which.
- regulate their life-histories are at least similar.

65. Each polymorphic form of the parasite has mostly its.
own form of sporocyst, which is described in the following.
remarks ; but this is by no means uniformly so because the

. chlamydospore producing a particular form may vary con-
- siderably in shape, size, and appearance. Thus the rosette’

of Golgi is a true sporocyst, but the same form of spore may
be produced in a large multilocular structure producing from
forty to sixty spores in one brood.

L 66. This I first ascertained by finding that in many in-
stances they contained one or two embryos in their meshes,

. the spore for some reason or another not making its exit in.
3 the natural way.

67. In many preparations made with hardening or fixing
, agents we find a number of ragged-looking and elongated

fibres of protoplasm. Some of these are of considerable

length and may show branchlets here and there. I had for

years mistaken many of these for actual flagellate structures.
During the last two years, however, I have satisfied myself
that they are really the disintegrated framework of the.
larger chlamydospores. In other instances, similar pseudo-
flagella are the straightened out cell-wall of circular discoid
parental bodies, which remain after rupture of the cell-wait
and setting free of their embryonic contents. Or they may
be the condensed and hardened part of the margin of the ooze
or discharge which is secreted by one form of parent cell.
They are nevertheless confusing, and were a source of con-
siderable trouble throughout these investigations, as I had
never heen able to trace their origin from a cyst nor from
any one kind of crescentic body.

68. The question of the unity or plurality of the poison of
malaria is one which has for many years roused a great deal
of interest. The fact that, notwithstanding the enormous
amount of attention it has attracted and the patient labour
employed to solve it, there is still so much difference
of opinion leads one to consider the matter still sub judice.

69. Personally I have devoted no small share of time in
endeavouring to arrive at a definite conclusion on the subject,
but it is only recently that I found myself in a position to be
able to express an opinion regarding it. The great complexity
in the life-history of malarial parasites is to a certain extent
accountable for the difficulty met with, but by far the most
potent cause of failure has been the fact that in many cases
we have to deal with multiple infection; in other words, the
different forms of malarial organisms are co-existent in the
blood and going through their life-history. On one occasion
I met with no ’fewer than five generations of organisms in
one case, that of double quotidian ague. To add to this
complexity we have the fact that in the blood the malarial
organism is rarely stationary-at least, as far as the peripheral
circulation is concerned. Indeed, it is seldom that we get
precisely identical characters in the field even if we examine
the blood at intervals of an hour.

70. When I originally began these researches I accepted
the views propounded by Laveran that the malarial virus.
consisted of only one organism, which was polymorphic in its
nature, and I may here confess that I wasted a great deal of
time in endeavouring to satisfy myself on this point. I have
now arrived at the conclusion that there are only two forms.
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of malarial parasite-the tertian and the quartan-and thif
opinion I have held for the last fifteen months. I do n01

mean by this, however, that in every case of malarial fever
we get either the tertian or the quartan parasite alone. In E
number, many cases met with, we have the two poison:
circulating in the blood at the same time-a mixed infection
It is invariable, however, for one or other species of thE

parasites to predominate, and most frequently that form is
the quartan parasite. We get it in the most peculiar formi
of periodicity ; thus it alone is frequently responsible for
the large and important group of malarial fevers which WE
speak of as "irregular." Again, it is most frequently thE
cause of malarial cachexia, as it is also the con.

dition popularly spoken of as " low malarial fever." It i:
likewise the cause of simple quartan ague, of irregular
quotidian, and often of pure quotidian. In cases wherE
there are two generations of the quartan parasite present WE
may have one attack of ague to-day, another to-morrow, th(
third day being missed. Or we may have three generations
of the parasite with a regular quotidian, or double quartar
with two generations of the parasite sporulating on the samE
day, separated by from eight to twelve hours.

71. There are two definite varieties of the parasite, the
quartan and the tertian, the former alone occurring in humar
blood about fifteen times more frequently than the latter
alone, whilst mixed infection occurs in about 14 per cent
of cases. The quartan parasite gives rise to by far thE

largest majority of the malarial fevers met with.
72. As previously stated, the researches of which this is 2

summary have extended over nine years, in a locality wherE
malarial fever occurs throughout the year with epidemic
exacerbations.

73. Amongst the more common varieties of fever caused
by the quartan parasite are-(a) quotidian (by far the most
frequent) ; (b) true quartan ; (c) irregular, which often

begins as a quotidian, but in which one of the broods ceases
to exist every now and then ; (d) a fever coming on every
eight or ten days, every fortnight or every month; (e) chronic
malarial fever, with a temperature not exceeding 100&deg; F.,
but with enlargement of the spleen and liver ; (f malarial
cachexia; (g) primary enlargement of the spleen with or

without subsequent attacks of pyrexia; (h) mixed tertian
and quartan infection, causing an atypical form of inter-
mission ; and (i) lastly, the quartan parasite is responsible
for many of the complications arising from malarial in-
fection. The tertian parasite is most frequently met with
in the blood of patients suffering from one or two forms of
malarial fever-true tertian, or quotidian ; but it may be
found in cases where the quartan exists, the latter speedily
effacing it. As the tertian species has less tenacious vitality
it is often crushed out of existence by the quartan-" the
survival of the fittest." The tertian parasite most frequently
leads to either-(a) true tertian ague, or (b) ague quotidian,
with double infection of two generations of the parasite
carrying out their life-history in the blood at the same time ;
and (c) irregular intermittent fever. When it co-exists in the
blood with the quartan parasite it gives rise to simple
tertian ague, when only one generation of the tertian
parasite is carrying out its life-history in the blood.

74. In the Deccan the major varieties of fever produced by
malarial parasites may be at once recognised by stating that
in 100 cases of malarial fever the average distribution will
be approximately as follows :-

(a) Produced by the quartan species :-
Quotidian fever ......... 73
Quartan fever ......... 3

(b) Produced by the tertian species :-
True tertian fever......... 15
Quotidian fever ......... 7

(e) Produced by mixed infection:-
Alternating quotidian and tertian.. 2

75. Many of the regular types of fever may become
irregular, the intermission varying ; per eontra, some of the
irregular forms may become regular intermittents. It is no
uncommon circumstance to find that a quotidian that has
recurred daily for, say, a week ceases for one or two days ,,

and then come on as a quartan or even as a tertian. In the
former case the infection was due to three generations of the
quartan parasite, of which two ceases to multiply, in the
latter to two broods, if the tertian of which one ceases to
multiply.

76. Both species are most complicated in their develop-
mental processes, and p3rhaps the tertian is the more so. As

s in the case of the quartan the tertian parasite produces
t spherical spores from red corpuscles, but there are certain
r differences. In the tertian the spores are developed in the
a red blood cells, but (a) red cells are smaller, (b) lighter in
s colour, (c) more uniform in outline, (d) spores are smaller
. and more numerous, and the residue of pigment is less in
e quantity and occurs as small particles. I do not attach
s much importance to the area of the red cell occupied by the
s spores.
r 77. Small-sized free flagellated structures develop in
e spherical cysts, which become oblong, and from which they
e are set free, or such flagella may be produced within the red
- cells themselves. There are also enormously large chlamydo-
s spores, within which free flagella of varying size develop,
r but without any special wall. They form large egg-shaped
esacs, which fit into corresponding excavations in the
e chlamydospores. In forming flagella these ovoid bodies

e enlarge, especially in the longitudinal direction; some of
s the flagella are long and broad and curled up at the ends,
:1 which are pointed ; others are long and narrow, and all split up
e longitudinally into their ultimate flagella ; and later may

even split across into minute rod-shaped spores. These are

e peculiar in staining deep blue, and not red, with Loffier’s
i solution, whilst the surrounding protoplasm of the chlamydo-
r spores stains red.
. 78. There are also considerable numbers of ciliated

e spherical bodies, the cilia being long, firm, and pass out at
right angles abruptly, leaving spaces between each other, in

a which spaces arise a considerable number of varying sized
e cyst-like bodies which are set free, and become the hyaline
 spherical body mentioned above. As a rule this latter occurs

either when the fever is present or during the intermediate
I stage. These spherules stain light purple with L&ouml;ffler. In
t the blood preceding the fever stage we have the small

1 spherical spores from red cells and the groups of spores in
the chlamydospores set free.

79. Simultaneously with the production of the small.
spherical spores there are formed-(a) small ovoid bodies ;.

, (b) minute ciliated and nucleated spherical spores ; (c) minute
crescent ; and (d) minute amoeboid bodies. At the same

- time we notice that the red cells are to a large extent being:
infected with these embryonic structures, which in a few

. cases lie on the surface, but in most make use of it as an
) encasing cyst.

80. During the intervals between the attacks of ague, if
we examine the blood, we find that the chief parasitic

. structure of the tertian species is the chlamydo-
spore, of which there are several kinds : 1. Enormously

’ large and coarse, with large ovoid loculi and a moderately
thick framework, but the ovoid-cystic cells are never ill!’

contact with one another. These are the special sporocysts
. 

for the tertian form of spores. 2. Spherical bodies. 3. Large
triangular cystic cells. The mesh-work in the first named is.
much finer than the last, looking like that of ordinary
adenoid tissue or a small round-celled sarcoma, whereas in
the last it looks like the stroma of a scirrhous cancer

with these differences-the alocoli do not communicate
and they only contain one cell each. They are best
seen when the process of disintegration is half advanced.
4. Chlamydospores which are smaller and with a finer mesh--
work ; the meshes contain ovoid nucleated cells, the whole.
staining red with L&ouml;ffler. These are the sporocysts of

quartan spherical embryonic spores and are sometimes very
numerous. 5. Chlamydospores within which cystic bodies
are produced. 6. Those forming the group of small spherical
spores in the red cells.

81. Associated with the tertian parasite we also have star-
shaped bodies of medium size, with moderately long cilia,
having also two contractile vesicles, the whole structure-

developing spherical cystic bodies. These stellate structures
are developed from another variety of chlamydospore to be
described later on. If we keep the blood from coagulating,
by careful observation it is possible to keep these bodies ip.
view till they rupture. Either methylene blue or L&ouml;ffler’s
alkaline solution stain them well, especially the latter, the
eosin of which maps out the outline of the contained bodies,
whilst the contractile vesicles, nucleus and flagellum are
well brought out ; these effects are intensified if osmic acid
vapour i-! used before the stains. It is then seen to stand
out in relief because of shrinking due to the vapour of osmic
acid. The use of osmic acid in causing the stained pre-
paration to retain the appearance presented at the moment
of abstraction of the blood, no matter what form of aniline
dye be used subsequently, is, I believe, one of the more
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useful of recent improvements in the colouring of blood
preparations. It is also of special value in causing the red
cells to "take " any one of the aniline dyes, whereas without
this film of osmic acid the haemoglobin of red cells stains

perfectly only with eosin. Personally, I am not aware that
this idea in regard to the enhanced usefulness of osmic acid
preparations has been advocated previously. Anyhow, it is a
most important addition to the means at our disposal in
blood examinations.

82. One variety (the largest) is formed in fevers produced
by the quartan parasite and the other in those of tertian
origin.

83. Some excellent descriptions of the process of formation
of these forms have been given, especially by Golgi and
Mannaberg, and there is little to add to them. It is necessary
to state, however, that I do not consider the spores thus
produced to be formed by direct division, but that they
stimulate in a diminutive form the plasmodium of the

myxomycetes; that is, they are true sporocysts, formed by
the previous conjugation and fusion of two embryonic spores
in which the nucleoli disappear, the nuclei fuse and undergo
division.

84. It is only exceptionally that we get a case in which
the developmental processes are regular and uniform. In
almost all there are several phases of the parasite undergoing
changes simultaneously. Most frequently, however, we find
that there is a quotidian from infection with the quartan
parasite.

85. There is a whole class of bodies to be met with which
does not appear to have been mentioned by other authors-
viz., free flagella. These do not refer to the free flagella
developed from elongated crescents, but to ones that are

developed in special cysts. There are three varieties-large,
medium, and small. The large ones for a time look like
silk fibre in the field, but soon become granular or variously
striated, and eventually disintegrate to give origin to different
forms of spore, whilst the long and narrow kind are pro-
duced either .singly within special cysts, or in larger cysts
of the same kind, and set free.

86. They are met with specially in tertian ague and
the more continued forms of malarial fever, whilst the
crescentic varieties are met with chiefly in quotidian fever.
Besides these there are other forms of flagella which I have
termed pseudo-flagella. They and the foregoing will be
dealt with in detail later on.

87. No part of the malarial parasite undergoes disintegra-
tion ; there is no waste of tissue or developmental force any-
where-even parts of the framework of the sporocysts are
reproductive. This is well seen in the case of the tertian

parasite, in which the flagellate forms after full development
subsequently undergo sporulation by transverse division.

88. In every severe case of quotidian fever, after the
blood has been under observation for a time, what appear
to be the red cells are seen to change their characters so as
to develop into two kinds of cells, one homogeneous and the
other granular. Close observation and proper staining show
that both kinds are flagellated. Later on it will be noted
that these pair off, so that one granular is engulfed by the
hyaline and the combined body so formed develops into one
large chlamydospore.

89. Having fused their nuclei sporulation begins, the com-
bined body breaks up into a number of spherical, oval, or

oblong bodies, which grow to the size of their parts.
90. In some cases two bodies of the same kind, either

homogeneous or granular, unite to produce spherical sporo-
cystss, but this is rare.

91. In other instances we find one of these spherical cells
enlarge, become globular, and finally split up directly; that
is, the protoplasm of the cell itself breaks up into elongated
flagellate spores. In all instances except the last named
the process of reproduction appears to be one of sporulation
through the nuclei-a true karyokrosis.

92. Besides the two groups of large oval cells mentioned
there is a third which also results from the fusion of an
organism of a similar kind, and develops within it

transparent or slightly opalescent fluid, which goes on

increasing till it bursts its envelope and is poured out in the
homoglobin of the ruptured cells, but does not mix with the
liquor sanguinis. The quantity of this fluid is seemingly
very great indeed. The outer limit of the area is well defined.
In the area itself, after a varying number of hours, many
yellowish spots develop, which ultimately grow into large
flagellated ovoid bodies like the parent cell.

93. In the quartan parasite there is developed one large

i elongated mass which forms a sporocyst within which
1 spherical cells develop which look very much like red blood
t cells. A similar group of cells forms in the large irregularly
s oblong chlamydospores, but they have a closer resemblance to
t the flagellated spherical body which develops within the red

cell.
94. As in the case of quartan ague one variety of the large

t oblong or irregularly spherical cystic-cells produce a peculiar
fluid which is discharged from the ruptured part of the sac,

t and in which we see minute points of a yellowish colour
l which increase in size and become flagellated. The area

occupied by this fluid is very rarely occupied by other forms
l of the parasite.
L 95. In tertian ague we get two, and sometimes even

r three, forms of flagellated structure : (1) a long and broad
variety; (2) a long and narrow variety; and (3) a medium-size
stunted form.

) 96. The long and broad variety breaks up into small
spherical, cyst-like bodies or into excessively minute,

I refractive, spore-like bodies, which soon separate and move
free in the field and develop into oval flagellated bodies.
Sometimes these flagella develop small crescentic rods,
the concavity of which is soon filled with protoplasm; or

. fine, rod-like processes may be thrown off which give off
, branchlets at acute angles, the intervals being filled by
. protoplasm, or they throw off minute, rapidly-moving, small,
. irregular bodies, which develop into amoeboid bodies or

actually enter any cystic bodies found in the field and
develop into oval flagellated bodies.

97. It is in tertian ague that we especially get the

large granular "swarming" cell which as the result of

many observations have been considered to be large white
cells or macrophages. This, however, is an interpretation of
their nature which these researches do not appear to justify.
I arrive at this opinion because they are provided at an
early stage with a cyst-wall, that they are flagellated, pro-
vided with vesicles, that they contain large nuclei, and after
that they are formed by the engulfing of one body into another,
subsequent to which the so-called granules are developed.
Close observation of these granules, however, shows that each
one has a limiting wall of its own as well as a nucleus and a
nucleolus, develop flagella free themselves, and wander about
the field. The longer these large white bodies wander about
the fewer become the granules, which are, in short, nucleated
spores. In some cases of tertian the spores are excessively
small. There is no structure in the malarial parasite which
more accurately answers to the description of a "plas-
modium," using the term in its zoological sense, than the one
just referred to. It is so important that it will be necessary
to revert to it more in detail when describing the individual
forms of this parasite.

98. The largest form of chlamydospores is that within which
is developed medium-sized granular and ciliated spherical
bodies, which later on, being set free, closely simulate
crenated red blood cells. Some of these spherules commence
sporulating immediately after making their exit, but others
undergo binary division and subsequent union with other
bodies before doing so.

99. Another large sporocyst develops a clear cyst-like
structure which, if set free, grows rapidly ; these seem to

correspond with the homogeneous variety of round cells.
A fifth form of sporocyst also seems to develop an exceedingly
small spherical spore rapidly acquiring long flagella. The

parent has three long flagella.
100. With a considerable experience in blood examination

I have no hesitation in stating that no investigation should
be considered complete until the processes of staining aad
fixing herein described have been carried out. By the
exclusive adoption of other methods it is possible to fail to
discover even some of the larger forms of the parasite ;
especially is this so with regard to some of the chlamydo-
spores, transparent spherules, as well as liquid protoplasmic
discharge. This method must, however, be carried out with
care, for overstaining renders a preparation useless, even

obscuring the details of structure, while deficient fixing or
staining fails to bring out such forms as are present. An
observer who has not carried out this process before will be
astounded with the first results of an observation on a well-
marked case of malarial fever.

101. Therefore, microscopical investigation of malarial
blood can only be reckoned complete when it has embraced
the following; -(1) Examination of the fresh blood at

least everv hour from the commencement of an attack to

that of the next; (2) examination of the fresh blood tbt
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has been fixed while in the moist state-that is, immediatel3
after abstraction ; (3) examination of the fresh blood thal
has been stained in the moist state by adding a drop of thE
weak watery hyaline stain selected to the still liquid blood
or applying a drop of the latter to the finger and pricking
through the staining fluid and examining it at once ; (4) ex.
amination of the fresh blood bottom stained and fixed

according to the plan previously laid down; and (5;
examination of the blood carried out in the same way a
for bacteria-drying, fixing by passing through a flannel
three times, staining according to rules for the stain 01

stains used, washing, drying, and mounting in zylol balsam.
Examination of the fresh blood should be carried on half-

honrly in connexion with each species of the parasite and
each one of the polymorphic forms of such species from the
commencement of one attack to the commencement of the
next-a feat the achievement of which involves an amount
of labour only those who have carried it out can duly com-
prehend. There are some cases in which at the commence-
ment of an investigation it is absolutely necessary to watch
the changes in the parasite forms continuously.

102. Fixing is usually best carried out by means of osmic
acid vapour, which when properly done has the effect of
causing the cessation of all movement in the parasite, as if
by an electric shock, each form being made to permanently
retain the shape it possessed the moment the vapour
penetrates it. If this is done we obtain a series of per-
manent preparations which should be numbered, recorded,
and described at once, and kept for reference. Staining is
best done by one of the combinations of methylene blue and
eosin, L&ouml;ffler’s being, I think, the best. It has the

advantage over fixing that the latter does not touch the
more attenuated or delicate forms of the parasite, especially
those in water-a fact which points to the high value of the
combination of their methods.

103. The combination of fixing and staining yield by far
the best results. We should recollect that the stain con-
tinues to heighten in colour for a few hours. This process
has the effect of mapping out practically every part of the
plasmodium on the slide, including the intra-corpuscular and
the intra-cystic. The special virtue, however, resides in the
prominence it gives to structures, which have hitherto been
so transparent in fresh blood as to be invisible to the most
experienced and trained eye. It has the further advantage
of enabling us to see all forms of the organism with an
ordinary 1/12th objective and a moderately high compensating
ocular. It also enables us to see one form of the spherical
cell dividing into two parts, the division being clearly com-
menced in the nucleus, the flagella of all forms which were
previously highly transparent now coming into view ; the

engulfing of the granular by the hyaline spherical cell; and
of the three forms of ovoid cells, &c.
104. In concluding this preliminary account of the

malarial parasite I might state that, notwithstanding the
constancy of the different species of the malarial parasite
and of the characteristics of the polymorphic forms, some of
them present differences which have sometimes tempted
one to believe that new forms of the parasite were under
consideration. If we take this circumstance together with
the fact that these different forms are in some instances
of momentary duration, and again that the predominating
forms vary with the severity of the attack, we have an
adequate explanation as to the different descriptions of the
various forms of the parasite given by different writers as
well as the different interpretations propounded, although
I am compelled to adhere to the belief that no previous
worker in this field has seen or described what I have termed
the invisible forms of the parasite.

105. Some of the micro-organisms to be watched and
followed in malarial blood are amongst the smallest bodies
found under the microscope. We have an instance of this
in the minute micrococcus-like spore produced by the dis-
integration of the flagellum of one form of this parasite,
another in the infinitesimally small bodies produced in the
fuid formed by one special variety of chlamydospore, and in
one form of the extremely small cystic body produced in one
large chlamydospore.

106. In most of the chlamydospores small ovoid bodies are
formed and separated and acquire flagella, the most
conspicuous flagella being those at the narrow end. In
some instances these changes occur before they are separated
from the parent cell. The mesh-work likewise disappears,
breaking up into an irregular flagellated structure.

107. We may now find many fine flagella appearing in the 

y field in places where nothing had previously been seen.
t They are usually in syzygies. Lastly, there is a most
e curious arrangement due to infolding of the nne flagella, the
, intervals between the folds being filled up with thin pro-
gtoplasmic material, and in the meshes at a later stage we
- see the commencement of sporulation.
1 108. There are now also numerous small nucleated cystic
) bodies in the field which have been given off by large
s chlamydospores formed in pigment derived directly from the
1 red cells.
r 109. When only one flagellum is present, frequently the
. size and general proportions of the flagellum is out of all
- ratio to that of the spherical body, in which case it looks
1 like a true flagellum. Sometimes under the same circum-
; stances one long and one short flagellum is attached to the

body. Frequently we see one or two particles of pigment on
tthe flagellate process, but there is no certainty about this,
-nor is there any regularity in regard to the position of the
-pigment patches.
L 110. As the quantity of h&aelig;moglobin dissolved in the liquor

sanguinis is incapable of staining to any great intensity the
; parasitic forms that have been set free, as they have usually
! a semi-transparent or white appearance, such of them as are
’ invisible now stand out in contrast with the more deeply
’ coloured fluid in which they move about. In the case of the
. encysted and nucleated parasites the intra-cystic bodies and
. nuclei take" the pigment more than the other parts and
map them out distinctly.

! 111. If we gently irrigate the field now we can wash out
. the haemoglobin, whilst the parasites, from their greater

, adhesiveness, remain. In this way we get what we may
’ term a natural staining without adding anything extraneous

in the form of aniline pigment to the blood, to which the
opponents of the parasitic theory take such exception.

112. It may be remarked incidentally that when there is
an unusual quantity of h&aelig;moglobin dissolved in the blood’
all cellular structures contained in it possess the same colour,
and it is often difficult to distinguish red cells from spherical
bodies or spherules which have developed from the infolding
of crescents. There is always, however, one or other modi-
fication in each cell which enables us to distinguish its
nature. This does not apply to the ciliated spherical cell,
which looks immensely like a crenated red-cell.

113. In the tertian species the developmental processes are
carried out with less capriciousness than is the case with the
quartan parasite or the parasite in cases of mixed ague.
Free flagellate forms are on the whole much more common
in tertian than in quotidian ague.

114. We often see the large free flagella double up and
produce an incomplete circle, the central part of which is
filled up by thin protoplasm in which are developed a number
of small nucleated spherical spores which eventually burst
through the wall and are set free; in other words, it forms
a true plasmodium before rupturing, as do most of the other
forms.

115. The special directions in which we have hitherte
fallen into error are - in recognising that the process of

sporulation is one of direct occurrence in the red blood cell,
and we shall see that this is a fundamental mistake ; con-
sidering that the ciliated spherical bodies, with irregular
margins, are crenate corpuscles, and the hyaline spherical
cells (also flagellated) are "shells’’ or spherical bodies from
which the "spherical body " has been set free ; neglecting
to follow out the future history of the very large spherical
cells, which having become indistinct, ultimately dis-

appear in the plasma for a time, varying from eight to

twenty-four hours, and at the end of that time re-

appearing ; neglecting to ascertain the nature of the fluid
discharged by some of the large chlamydospores ; neglecting
to attach any importance to the infinitely small yellowish-
white particles that appear in this fluid in progres-
sively increasing numbers, and to inquire into the
nature and origin of the oval or crescentic bodies
which are developed from these ; believing that the
whole of the spherical bodies make their exit from
the red blood cells-an unavoidable error, unless we watch
the process in several fields for several consecutive days,
which would teach us that the two cells, from being at first
merely in contact with one another, the larger ultimately
absorbs the smaller.

116. Referring to the nature of the fluid discharged from
certain cells referred to above the absence of any con
spicuous contents in the discharged fluid, or of any distinct
peculiarity in the nature of the fluid itself, are no doubt
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accountable for the fact that its very presence has hitherto
been neglected or unnoticed. When preparations of human
blood containing it are stained with methylene blue it may
be noted that the fluid acquires a faint blue colour, and that
it is fairly well defined from the plasma. Even in the

freshly abstracted blood it may be well marked, especially
in cases of fever due to the quartan parasite. Allowing
that this be left unnoticed on a slide containing a

large quantity of it, there is some difficulty in reco-

gnising why the small yellowish bodies which gradually
appear in it should have hitherto escape attention. They
must have been seen by scores of observers, and no doubt
the temptation to consider them pigment particles is veJY
great, especially when we take into consideration the fact
that there are in the plasma larger and more conspicuous
particles of pigment almost all over the slide. Lastly, we
arrive at the time when these small bodies begin to move
about, first by a sort of lateral oscillation simulating
" Brownian movement without change of position, but
soon they do actually alter their position and are seen to
move about with great rapidity, appearing as minute
nucleated spore-like bodies, and when there are a large
number of these b dies in moeion simultaneously we get a
most peculiar and characteristic appearance, which on close
observation presents some of the characters of " bubbling"
our "swarming," the extent of their peregrinations being
still limited to the area occupied by the fluid from which
they are developed. At this time we have a highly
transparent granular body which is still of globular form. It
now, however, rapidly acquires an ovoid or sickle shape, its
tlagellum lengthens, and it wanders throughout the field. -

117. Again, the process of ’’ swarming has hitherto been
mistaken to be an agitation of granules of pigment in the
containing body and supposed to be due to a vibration of the
contained fluid, but in reality it is an active movement of a
large number of small nucleated organisms, which are seen to
move about in the plasmodium with great speed. The parent

. cell now assumes a somewhat amoebic character and moves
very rapidly for about fifteen minutes. It now assumes a

spherical form and it becomes stationary; the flagella con-
tinue to move for a few minutes and then curiously dis-
appear. At this time a curious phase may be noticed which
will be reverted to later on.

118. One of the commonest errors is that of believing that
all the spherical bodies develop within red cells. This un-

doubtedly does occur, but the majority of the spherical cells
are developed in independent chlamydospores. Another
serious error is that of mistaking the granular spherical cell
of malaria for crenated red blood cells. When the blood is
stained with eosin and methylene blue we can recognise the
difference at once as the effects differ in the case of each
of these structures, eosin staining the crenated red cell rose
pink, but having no effect on the malarial parasite, whilst
methylene blue, which does not affect the red-cell, shows
the granules of the spherical cell to be of a light blue colour.
Further, in fresh prepnrations, if we watch the spherical cell
we know that it undergoes one of two changes-when of the
 crescentic series it usually becomes quite smooth and

spherical again, and then breaks up into spores, or more fre-
quently it unites with one of the hyaline spherical cells to
form a large body, in which are developed sickle-shaped
spores.

119. Again, we may, from the shape and appearance of the
red cell, recognise that it is a discoid body, which has been
blown out as it were, whilst the malarial body is uniformly
spherical; that the former stains well with eosin, whilst the
latter does not, but that methylene, which has no effect on
the red cell, stains the malarial spherical body light-blue
colour ; the red cell has no contents, except the serous fluid
which swells it, whilst the malarial cell has some visible
modifications as regards contents.

120. Early in 1891 I learnt that the summer heat of
Hyderabad during the day and the heat of the artificial
dllumination required for night work were sufficient to keep
the parasite living in the blood-plasma and at the same time
to some extent prevent coagulation of the blood. The facts
stated in my first brochure were dependent on this discovery,
cto which I owe much of whatever success has attended my
efforts in their researches, and I believe a great deal may
still be learnt by this procedure. This point was altogether
’overlooked by my critics. It was at once apparent, how-
ever, that the success under these circumstances must neces-

sarily be limited, from the small quantity of fluii in any one
slide preparation.

121. In a large number of case, of chronic malarial
infection one of the most frequent changes in the blood is
that of finding that certain parasitic forms pass through a
considerable part of their life-history within the red blood
cell. In some instances the red cells remain more or less
transparent throughout, whilst in others they become quite
opaque. In the former case the developmental phenomena
may be easily pursued, but in the latter all the essential
changes are hidden from view, so that much at least of what
is going on in the red blood cell has to be arrived at con-

jecturally. In some we are almost able to follow the

principal phases by the fact that we see certain parts of
peculiar forms contained in outline, together with elevations
and depressions, &c. In that case we have to await
further opportunity to verify the conclusions arrived at.
This latter method, however, is one to be condemned rather
than followed, unless, from exceptional circumstances, we
are able to fill in the details, and this is less desirable since
there is often a bias, which once created is often difficult of
eradication, a condition compatible with the most un-

impeachable integrity of purpose, for unfortunately the
haman mind is, in its operations, neither mathematically
accurate, nor is it cast in a mould, nor worked on the basis
of a machine. The small degree of elasticity under which
the mental operations of the honest labourer after the truth
in scientific research are brought into force is perhaps the
great cause of our advance in knowledge, by reason of its
originating that difference of opinion" out of which so

much has sprung.
122. I have not hitherto alluded to the intrinsic nature of

this parasitic organism beyond general statements. I hope,
however, to show that it is a true monad, having it natural
habitat in water, contaminated by organic matter, probably
animal matter resulting from the disintegration of the

myriads of the different forms of aquatic monads, infusoria,
crustacea, fish, amphibia, &c., and resulting in the almost
illimitable destruction of the red blood cells. Indfed, it is

possible by the inoculation of healthy blood by malarial water
to actually follow the history of this parasite, at least, in the
earlier stages of its development, and were it not for the great
solubility of haemoglobin in water I believe it would be

possible to carry on a complete investigation in this way.
My investigations seem to point to the fact that either the
fully formed spore containing chlamydospores may be the
medium of communication or the spores themselves, the
latter probably being the case when infection occurs from
malarial air. Let us suppose that we are commencing an
observation on the parasite after its consumption. The

following seems to me to be the interpretation of the ordinary
course. The ova are drunk, reaching the stomach part are
set free, and begin to multiply, whilst the rest enter the
blood vessels, in which the process of enlarging and multi-
plying goes on uninterruptedly.

123. The h&aelig;matozoa of malaria and cholera, the amceba
coli of dysentery (which I have proved is a true flagellated
sporozoon acting on the columnar epithelium of the large
bowel, just as the former two act on red blood cells), and
other h&aelig;matozoa, which I propose to describe later on, all

pass through an encysted embryonic stage, a flagellate stage,
an amoeboid stage, a stationary stage, and, lastly, a stage of
disintegration, during which the spores are set free. We
see this specially well marked in the sporozoon to be found
in the blood of syphilitic patients during the period between
the second and third stage of that disease. I might, in
passing, state that this latter sporozoon has specially well-
defined characteristics, and that the so-called bacillus of
Lustengarten is only one of the embryonic flagella of this
sporozoon, syzygies of which form large chlamydospores
which give origin to ovoid flagellated spores. Before paring
in this way they often unite at one end with a small spherical
spore producing a drumstick-like body, and in a few
instances this alone develops into a parental structure. The
chief body, however, is a well-defined plasmodium or

sporozoon, which has characteristics very similar to those of
the sporozoon depicted and described as occurring in
malignant tumours. There are also in syphilitic blood two
forms of free flagella. These I have described and illus-
trated in another special monograph.

124. It is sometimes difficult to distinguish certain of the
other small forms from the amoeboid bodies. Especially is
this so when they are moving about, for the small, spherical
spores shortly after detachment sometimes assume forms

very similar to small amceboid bodies. As a rule, however,
we ought to be able to distinguish the spores because their
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main body remains more or less homogeneous, and they do
not throw out irregular pseudopodia as the smaller amoeboid
bodies do.

125. When we consider that several forms of the malarial
parasite pass through an am&oelig;boid stage as one of the
natural phases of their development we should be cautious
in regard to the structure to which we give this term.
Am&oelig;boid movement is a phase of the general developmental
processes of all sporozoa.

126. The flagella of both spores and parent cells are some-
times thrown out with great rapidity, one cilium or flagellum
after another appearing in the field, until in some the whole
surface seems to have discharged a number of processes, like
an angry porcupine shooting its quills. This is specially
well seen in some of the forms met with in marsh-water.
In malaria, however, it is never seen so characteristically as
it is in cases of amoeboid dysentery.

127. There are certain general characteristics in regard to
the malarial parasite which may be here mentioned.

128. All forms are changed into a larger form by the com-
bination of two similar or dissimilar bodies. After this
incorporation important changes occur, the chief of which
are: (1) the occurrence of an amoeboid stage ; (2) change
to a spherical form ; and (3) to segmentation into two parts,
then four, eight, and so on, till sporulation having attained
its maximum as regards numbers of embryos the latter
move about with great rapidity ; throughout this long period
the parasite is invisible.

129. With regard to the larger forms of this organism it is
necessary to indicate that they have certain special
characters : (1) they are all flagellated, usually possessing
from one to three flagella ; (2) they pass through an amoeboid
stage as well as through a stage of great activity, and finally
a stationary stage ; (3) they all incorporate another form or
body, usually of the same shape as themselves, but smaller
and having visible differences in the details of structure, and
all undergo one or other form of sporulation ; (4) the larger
spherical bodies produce a highly granular bcdy with a cyst-
wall, containing a large, highly granular nucleus; and (5)
many of the ordinary ciliated spherical bodies split into two
parts by binary division, producing two flagellated structures,
which eventually become the parents of one form of spore-
body.

130. As a rule, we find that the parasites aggregate near
an air bubble or near the edge of the slide, especially when
all the red blood cells have been used up, bearing out the
statement that the malarial parasite is &aelig;robic and seeks the
source of oxygen.

131. The whole process arises from the decomposition of
organic matter in an organic infusion or in a liquid contain-
ing animal organic matter. Outside the body this is met
with in water ; in the circulation the red blood cells bear the
brunt of the destructive process. The process is therefore
one connected with the decay, decomposition, or putrefaction
of organic matter. The infecting agents are doubtless the
extremely minute spore-like bodies generated in the sexually
mature parasitic cells-the spore bodies reaching the moist
surfaces of the respiratory tract when inhaled or the

digestive tract by imbibition when taken with water.
132. I think it would be well for us to consider thqt this

parasite is highly complex in the various phases of its de-

velopment. It may be seen that there are many different
structures to be found in the blood of malarial patients, and
although it has not been possible to connect all forms in the
developmental process I have no doubt but that such
connexion does exist.

133. The following Enumeration indicates that there are
several main structures with their sub-divisions. There are
also two special species of the parasite&mdash;quartan and tertian.
We might consider these seriatim or deal with them in the
order of their development or of their importance.

134. The most visible form of sporocyst is that which
occurs in the red cells, although it is doubtful if more than
a small percentage of the embryonic structures occurring in
malarial blood is thus produced. It is, however, the one
with which writers and workers are most familiar. There
are two chief varieties producing two forms of small spherical
spores in single red cells, but we shall see that the spores
thus formed are few in comparison with those produced in
the larger chlamydospores. Numerous red cells infected
with the embryos of this form of the parasite may, however,
fuse, and this is one of the ways in which the largest aggrega-
tion of spherical spores is produced.
Hyderabad, Deccan.

SYPHILIS IN MARRIED WOMEN.
BY JOHN A. SHAW-MACKENZIE, M.D. LOND.

THE presence of syphilis in married women as possibly
one of the courses disease is pursuing in the community in
the absence of compulsory or voluntary in-patient treatment
does not seem to be fully recognised. While, unfortunately,
women become infected by disease contracted by husbands
subsequently to marriage, it is no uncommon thing to find
syphilis in married women when there has been no irregu-
larity on either side since marriage, and when at the time of
marriage the husband is supposed to be cured. In this case
the explanation is that marriage is frequently the cause of
relapse, and in men who have had venereal trouble pre
viously genital sores, balanitis, superficial cracks, abrasions,
indurated pimples or vesicles, inflamed lymphatics, redness
or discolourations, and urethritis, are common subsequently
to marriage or intercourse. It is to such relapses women
in many cases owe their infection. Men are very apt to
attribute disease to fresh infection when it is nothing
else than relapse in themselves. Genital sores may
also appear in men and women as a late manifesta-
tion, and it is noteworthy that they often present a

similarity to primary disease rendering diagnosis difficult.
I wish rather to draw further attention to syphilis in women
associated with pregnancy. Ill health attributed to their
confinement is a common complaint in women, and syphilis
affords an explanation in a great many cases. Mr. Jonathan
Hutchinson’s interpretation of Colles’ views is that the
mother is syphilised in such a way through the foetus,
syphilised by the father, that she is immune to infection
from suckling her child, and that "it is exceptional for
such mothers to suffer from ostensible syphilis."’ 1 It is

certainly surprising that the mothers of syphilitic children
brought to our hospitals are apparently healthy. On the
other hand, gynaecological departments probably suggest that
syphilis in parous women manifested subsequently to abor-
tion or delivery is prevalent more than is supposed. Mani-
festations of syphilis in such women in no way invalidate
Colles’ observations or Mr. Hutchinson’s interpretation.
Moreover, they obviously demonstrate the truth of what
the negative symptom of immunity to sores of the nipple
implies.
Considerable controversy at all times has existed as to the

origin of hereditary syphilis. The paternal origin is generally
accepted, and with it that maternal syphilis is secondary to.
conception. The chief points in favour of paternal syphilis*
are (a) absence of primary syphilis in the woman, and (b)
absence of symptoms of constitutional symptoms. It i&

significant that in women manifestations are dependent
apparently on conception, but as a rule are not manifest
till after abortion or delivery. I venture to suggest
the following points in favour of a primary origin
rather than secondary to conception. 1. The increasing
number of cases of local pelvic disease subsequent.
to abortion or delivery. 2. It is reasonable to assume
that a father who can transmit infection to his
offspring is in a position to directly infect the wife and
simultaneously. 3. Frequency of relapse in men as-

sociated with intercourse and marriage. 4. The slight
nature of undoubted primary disease in many women

apart from pregnancy, often only amounting to a super-
ficial pimple, abrasion, ulcer ot the vulva or os uteri, or

leucorrhoea which is often diagnosed as a gonorrhcea.
5. Acknowledged cases of constitutional syphilis in men and
single women without detection of primary manifestation.
The absence of primary manifestations may be explained as
Mr. Henry Lee has already stated, "that the true infecting
syphilitic poison may pass through the skin or the cuticle
and produce its effects upon subjacent parts without any
abrasion." Again, " In the vast majority of cases of here-
ditary syphilis arising from the father the poison is con-

veyed by means of a discharge originating in the urethra.
or in some of the neighbouring glands and not from the
semen " And, again, "In the cases referred to where
constitutional syphilis occurred without any primary lesions
being discovered, it is much more likely that the poison
was taken up by the blood than through the lymphatic

1 Syphilis, p. 92.


